Physical properties and function of phallolysin.
Phallolysin, a mixture of two to three cytolytic proteins (all of Mr 34 000), has been isolated from Amanita phalloides mushrooms and purified to homogeneity (specific activity 24 000 hemolytic units/mg of protein). After separation by isoelectric focusing, the amino acid composition of two of these proteins has been determined. They are rich in water-soluble amino acids and contain one tryptophan residue each, but no cysteine or methionine. Mr was determined to be 34 000 in the native form as well as under denaturing conditions, indicating that the native proteins exist as monomers. Many of the physical properties of phallolysin are strikingly similar to those of staphylococcal alpha-toxin, e.g., molecular weight, existence of multiple forms, pI values, amino acid composition, and thermolability (60 degrees C). Pure phallolysin allowed us to prepare a radioactively labeled toxin. Labeling was achieved by reaction with formaldehyde, followed by reduction with sodium [3H]borohydride. With the labeled toxin (specific activity 7-14 Ci/mmol, ca. 60% biological activity), we investigated its binding to human A2 erythrocytes. We determined the number of receptors on these cells (2 X 10(4) per cell) as well as their affinity to the toxin (KD = 4 X 10(-9) M). In studies on the mechanism of cytolytic activity, we were able to distinguish at least three sequential events: binding of the toxin to human erythrocytes, K+ release, and membrane rupture (hemoglobulin release). These steps could be characterized by different kinetics as well as by different temperature dependencies. Again, the kinetic data for phallolysin are very closely related to those obtained for staphylococcal alpha-toxin.(ABSTRACT TRUNCATED AT 250 WORDS)